Objective: To investigate the necessity of obtaining routine ileal biopsy during colonoscopy in the patients with abnormal terminal ileum mucosal appearance if the inflammatory bowel disease is not considered.
INTRODUCTION
Since Nagasako, et al. (1) have reported a successful ileal intubation, ileoscopy became an important complement to colonoscopy, particularly in patients with inflammatory bowel disease, diarrhea, malignant lymphoma of small bowel, and cytomegalovirus ileitis (2) (3) (4) . In some cases, ileal biopsy is an absolute and only way to diagnose inflammatory small bowel disease (2, (4) (5) (6) (7) (8) (9) (10) (11) (12) . However, it is rarely used (only in 5% of colonoscopy examinations) in clinical practice (13, 14) because of a difficulty in the intubation of the ileocecal valve, requirement of extra time, and not being worthwhile for performing on all patients (14) . Complete examination in a colonoscopy report is required by quality assurance. Although the only certain way to prove that a complete examination was performed is to obtain an ileal biopsy, current guidelines of American Society for Gastrointestinal Endoscopy (ASGE) suggests photography and endoscopic visualization of cecal landmarks, including the triradiate fold, appendiceal orifice, and ileocecal valve in colonoscopy reports (3, 15) . In some studies, there was a significant contrast between the photograph observers at the point of recognizing the cecal landmarks (16, 17) . In case of uncertainty for cecal viewing, the lips of the ileocecal valve or to intubate the terminal ileum would be required.
(the detection rate of significant pathology is between 2% and 7% in unselected patients), £ 240 for obtaining and analyzing tissue samples will be unacceptable (7, 18, 19, 24, 25) . At present, only capturing a photo of the ileal villi, not obtaining biopsy is an alternative way as an evidence of completing the procedure. Further, there should be no need for obtaining routine biopsy in patients with abnormal terminal ileum mucosal appearance if the inflammatory bowel disease is not considered. Thus, in these patients, the macroscopic pathological diagnosis overlaps the histopathology (20) . The aim of the study is to investigate the necessity of routine terminal biopsy in patients with abnormal terminal ileum mucosal appearance if the inflammatory bowel disease is not considered.
MATERIAL AND METHODS
This study was a retrospective analysis of the patients who were referred to a private hospital for colonoscopy between January 2008 and February 2009, in whom terminal ileum (TI) intubation was achieved and an abnormal appearance was observed. There were 57 patients aged 18 years or more. All patients underwent ileocolonoscopy under conscious sedation with intravenous 2-5 mg midazolam and 20-50 mg pethidine together. Bowel preparation was achieved using oral 90 mL Fleet Phospho-soda (sodium dihydrogen phosphate and disodium phosphate dodecahydrate solution) and enema. The same endoscopist performed all ileocolonoscopy examinations. Total colonoscopy together with TI intubation, photography, and biopsy was completed in all enrolled patients. Furthermore, data was obtained from medical records and computerized endoscopy database. The clinical symptoms, indications, and findings of the procedure, pathology reports of colonic, and TI samples were recorded. The symptoms of the patients having abnormal histopathological findings were reviewed to investigate how such findings change the management of the clinician.
An endoscopic procedure was considered as abnormal when one or more of the following criteria were observed: ileitis (erythema, fragility, granularity, erosions, and/or ulcers), aphthous ulcers or erosions, nodular or erythematous mucosa, and polypoid lesions. Abnormal findings leading to a new diagnosis are accepted as clinically important.
Colonoscopy was performed using Fujinon EPX-2500 (Fujifilm, USA) video colonoscopies with the single-handed technique. The cecum was identified by a combination of transillumination and visual identification. After the TI was intubated, the colonoscope was advanced into the TI as far as possible. The time to reach the ileum from the cecum and the length of the examined ileum segments were recorded. TI intubation was then measured while withdrawing the colonoscope by calculating the distance covered by the tip of colonoscope from the farthest point in the ileum to the ileocecal valve. There were no complications associated with ileoscopy.
This study was performed according to World Medical Association's Declaration of Helsinki in 1995 (as revised in Tokyo 2004); a written informed consent was obtained from all patients.
Statistical Analysis
Values associated with continuous variables were denoted as mean±standard deviation and analyzed by Student's t-test. For non-continuous variables, Pearson's chi-square test was performed for significance. It was accepted as significant if the p-value was <0.05.
RESULTS
Fifty-seven patients met the requirements for this study. There were 33 (58%) men and 24 (42%) women; the mean age was 44.12±11.42 years (range, 18-76 years). The mean age was 42.92±11.4 years for females and 45±11.52 years for males. Some patients had more than one indication. The most common indication was diarrhea, present in 22 (39%) patients. Other indications were rectal bleeding (16 patients, 28%), mucoid rectal discharge (3 patients, 5%), abdominal pain (15 patients, 26%), abdominal bloating (10 patients, 18%), and constipation (3 patients, 5%). Macroscopic abnormalities revealed by ileoscopy included ulcers, aphthous ulcers or erosions, nodular or erythematous mucosa, and polypoid lesions. Further, in 22 (39%) of these cases, the abnormality was ulcers and/or erosions. In 10 (18%) cases, there were mucosal nodularity, and in 24 (42%) patients, the finding was erythema (Figure 1 ). Lesions and diagnostic yield is shown in Table 1 . Polypoid lesions were observed in one (2%) case. The time to reach the ileum from the cecum was 28.78±24.30 seconds (range, 2-120 seconds). During ileal intubation, the closest point was 2 cm, and the farthest point in the ileum was 30 cm from the ileocecal valve. The mean length of the examined ileum was 12.93±6.05 cm. There was no difference between each groups according to distance covered in the ileum for diagnostic yield (p=0.086), but going further than 2 cm was significant (p=0.013). Moreover, clinical significance was observed between the groups in terms of the distance covered in the ileum (p=0.655) ( Table 2) .
DISCUSSION
The patients having diarrhea for more than six months with an unknown etiology, such as Crohn's disease, in which the ileum is affected, are candidates for capsule endoscopy; however, ileal biopsy is not possible in this procedure (26) . Complete enteroscopy may overcome this issue. However, therapeutic procedures require patience and advanced skill of the endoscopist (27) . In this aspect, ileoscopy, as an adjunct to colonoscopy, is critically important in patients considering inflammatory bowel disease or diarrhea, otherwise there is no exact benefit of ileoscopy for unselected patients as the requirement of extra time and cost for histopathological evaluation was considered (7, 9, 11, 12, 14) . However, in accordance with recommendations by ASGE, a complete examination of the colon in all colonoscopies for the quality assurance can be achieved by the visualization and photodocumentation of the cecum, whereas these may not be convincing in all patients. Therefore, obtaining the biopsy of the terminal ileum is the most certain and objective way, indicating that a complete colonoscopy was performed (1, 2, 4, 28, 29). A study evaluating the patients with colon cancer mostly in the cecum or ascending colon revealed that those patients had a normal colonoscopy report within the previous three years. Because of not reaching the cecum, possibly the tumors were missed (30) .
Regardless of the symptom or clinical indication, the diagnostic yield of ileal biopsy in patients having abnormal macroscopic appearance remains controversial. A study detected clinically significant pathology only in 8.8% of the patients having macroscopic abnormalities (31), whereas positive macroscopic findings on ileoscopy were found to be clinically significant for changing the treatment strategy in half of the patients in a recently published study (29) . In contrast, in this study, in 49 of the 57 patients (86%) with positive macroscopic findings on ileoscopy, there were non-specific histological findings not believed to be clinically significant, including non-specific inflammation (mostly chronic nonspecific ileitis, active or not), lymphoid hyperplasia, and low grade mucosal damage. A clinically significant histopathology was present only in one (2%) patient who had ileal tuberculosis. Further, four patients were diagnosed with Crohn's disease and four with backwash ileitis; however, these diagnoses were not significant ( Figure 1 ). Because even these histopathological results belonged to ileal specimens, the same diagnosis could be determined by examining the colonic biopsies in the same patients. Therefore, ileal biopsies did not provide any additional information. Apart from the clinical significance, Crohn's disease was considered in one patient according to the macroscopic findings, which was later confirmed by histopathology. Backwash ileitis was diagnosed in seven patients; in four of them, the diagnosis was correct according to histopathology. However, in one of them, the diagnosis was tuberculosis. In two patients, inflammatory bowel disease was diagnosed according to the histopathological results; however, endoscopic diagnosis revealed non-specific ileitis.
As the ileum has a smaller diameter, tortuous structure, and excessive mobility, gentle manipulation and a high control of insufflation is required to avoid perforation; thus, it is possible in rare cases of diverticula. Similarly, excessive air insufflation of the cecum as a result of persistent attempts for intubating may cause small-bowel ileus (32) (33) (34) (35) . However, no complications occurred associated with ileoscopy. Although it is reported that ileoscopy could be accomplished within 3-4 min in 79% patients (18), our results revealed a sharp shorter intubation time as an average of 28.178±24.30 s. More than 750 procedures are accepted to be enough to achieve 85% success rate for intubating terminal ileum (19) ; however, we reached this ratio at a lesser number of procedures. Although there are past published reports explaining the procedure time and median length of the examined ileum (20, 36) , the question how far the endoscopist is required to proceed after terminal ileal intubation has never been asked and argued before. After discovering an ileal lesion, generally biopsy is taken and no further steps are taken if a normal mucosa is observed. The possibility of a second and more important lesion farther that may lead a new diagnosis or change the treatment remains uncertain. In this study, ileum length of 2 cms were mostly (71.92%) detected; however, the most diagnostic yield (four of the eight) was observed in five patients whose 6-14 cm of ileum from the ileocecal valve were examined. In this group, all abnormal findings were observed at the entrance of the terminal ileum, and thus, they were not beneficial. The abnormal findings in 0-2-cm and 3-5 cm groups were observed at the entrance of the ileum as well. However, only one case was diagnosed as ileal tuberculosis, which had a clinically significant diagnostic yield, amongst four patients in whom more than 15 cm of the ileum from the ileocecal valve was examined. In this group, two patients had their first lesions at the entrance of the ileum, at 25 th cm in one patient, and at 20 th cm in another. However, the second lesions did not play any role in deciding diagnosis and treatment because both lesions had no diagnostic yield. In one of the two patients having diagnostic yield in this group, the lesion was at 5 th cm, therefore, going 15 cm further did not provide any benefit. So far, it appeared that going further after discovering a lesion was not very beneficial. In contrast to the ileal tuberculosis case, which had a clinically significant diagnostic yield, an ulcer was observed in the entrance of the ileum, which had no pathologically verified value. The diagnosis was conducted by evaluating a second lesion at 15 th cm.
CONCLUSION
Our results indicate that routine ileoscopy is a safe, easy to perform, and objective evidence that a complete examination of the colon is performed, without markedly prolonging the total procedure and causing any extra cost; furthermore, it maintains the skills of the endoscopist. However, there should be no need to obtain routine biopsy in the patients with abnormal terminal ileum mucosal appearance if the inflammatory bowel disease is not considered. Thus, in these patients, the macroscopic pathological diagnosis overlaps with histopathology, and it has a low diagnostic yield and a lower clinical significance. Further, the abnormal findings that lead to a diagnostic yield were mostly observed at the entrance of the ileum in our patients. Although examining the entrance and not forcing to go further, particularly if lesion is detected in the ileum was not the primary aim, it seemed adequate. However, future randomized prospective trials are required in more number of patients having abnormal ileal mucosal appearance for assessing the diagnostic value of ileum biopsies, how far the endoscopist is required to go forward, and the frequency of a second or third lesion, and if it has a clinically significant diagnostic yield or not considering the low patient number in this study.
Ethics Committee Approval:
Because this is a retrospective study, no ethical approval was seeked.
Informed Consent: Written informed consent was obtained from patient who participated in this study. Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını beyan etmişlerdir.
Peer

